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OR INTER]M REMEDIAL, MEASURE AT THE
00-HR-3 OPERABLE UNIT ,

;m“,,

ECOLOGY, EPA, AND DOE ANNOUNCE PROPOSED PLAN

This Proposed Plan identifies the preferred alternative
for an interim remedial measure at the 100-HR-3
Operable Unit, located at the Hanford Site (Figure
1). It also summarizes other alternatives evaluated for
interim remedial measures in this operable unit. The
intent of an interim remedial measure is to speed up
actions to address contaminated areas that pose
potential-threats to human health or the environment.

‘This Proposed Plan is being issued by the Washington
State Department of Ecology (Ecology) as the lead
agency, the U.S. Environmental Protection Agency
(EPA) as the support agency, and the U.S,
Department of Energy (DOE) as the responsible
agency. Ecology, EPA, and DOE are issuing this
Proposed Plan as part of their public participation
responsibilities under Section 117(a) of the
Comprehensive Envirommental Response,
Compensation, and Liability Act (CERCLA),
commonly known as the "Superfund”. [awProgram.*
The DOE is also issuing this Proposed Plan as part of
its responsibilities under the National Environmental
Policy Act of 1969, National Environmental Policy
Act values are addressed in the Focused Feasibility
Study Report for the 100-HR-3 Operable Unir,
Revision 0 (DOE/RL-94-67).

This Proposed Plan is intended to be a fact sheet for
public review that brleﬂy describes the remedial
alternatives thaf liave bgen analyzed, identifies-a fhe
preferred alternative, and summarizes the information
relied upon to recommend the preferred alternative.

The preferred alternative presented in this Proposed
Pian is {§ removalg of contaminated groundwater from
beneath the 100-HR-3 Operable Unit, treatment it by
fon exchange, and disposele of treated groundwater by
using injection wells {g returning it to the aquifer . I

Technical terms and other text in bold are defined in the glossary at the end of this document.

P 'f“’ofe’cf ﬁe Coiumbxa River env:ronment fro%toxxc

exavalent ¢ chrommm provxde information that will
lead to final remedy selection, and will-be consistent

with possible final remedies at fi§ and the Fonrce
operable unit§.

‘The preferred alternative is the initial recommendation
of Ecology, the EPA, and the POE. This cleanup
alternative will be selected only after the public has
had the opportunity to comment on this
recommendation; and all comments have been
reviewed and considered. The agencies are seeking
comments on e:ich altemaﬂve ]lefﬁas béa ‘ (_:qnmdered
. Supporting . documenta on. in_ the
tive Record, not just Enf the preferred
aItematwe Comments may be made in person at the
public meeting {0 be held at PLACE, DATE TIME,
or comments fay b in writing 2nd “Sent 10 ge

Ecology, EPA, and DOE encourage you to
comment during the public comment period on
all of the interim remedial alternatives
deseribed in this proposed plan. Based on new
information or public comments, Ecology, the
EPA and the DOE may modify the preferred
alternative or select another remedial alternative
presented in this Proposed Plan .

Send written comrenis to:
NAME

AGENCY

ADDRESS

(0041555



CRdEEGN T
o DGEfRUJ i Q*EQHI

Draft C

R mmmumuum
777777777777 chromium present,




address in the box below. Written comments must be
submitted by DATE, 1995. Responses to comments
will be presented in a responsiveness summary that
will be part of the interim record of decision, which
is the-Jegat- decision document that sefeets presents tt presents the

interim cleanup remedy STTAfegy for this operable uni,

The public is encouraged to review the Focused
Feasibility Study for the 100-HR-3 Qperable Unit,
Revision 0 (DOE/RL-94-67), which discusses the
100-HR-3 Operable Unit. This and other documents
listed at the end of this Proposed Plan prov1de greater
detaﬂ about this operable uml;@gre avaﬁahle for
feviéw in the Adminisirafive Record. This Proposed
Plan can be read at Public Informanon Repositories

listed at the end of this document Prepesed-Plan.

MARK YOUR CALENDAR

A 45-day public comment period for the 100-
HR-3 Proposed Plan will be from DATE, 1995,
to DATE, 1995.

A public meeting on this Proposed Plan will be
held as follows:

Date: DATE
Time: 0:00 - 0:00 PM
Place: LOCATION

You will have an opportunity at the meeting to
direct questions to Ecology, the EPA, and the
DOE representatives and to comment on the
remedial alternatives,

HANFORD SITE HISTORY

The Hanford Site is located in southeastern
Washington (Figure 1). It was established in 1943 to
produce plutonium for nuclear weapons using reactors
and chemical processing plants. The 100 Area of the
Hanford Site is located along the Columbia River and
includes nine deactivated DOE nuclear reactors used
for plutonium production between 1943 and 1987,
Operations at the Hanford Site are now focused on
envirommental restoration and waste management. In
November 1989, the EPA designated the 100 Area of
Hanford Site a Superfund Site and placed it on the
National Priorities List because of soil and
groundwater contamination fhat had resultinggd from

past operation of the nuclear “facilities. To organize
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cleanup efforts under the Superfund Program,
contaminated areas at the nine deactivated reactors
were subdivided into geographic areas”of $imifar
contamination called "operable units, "

SITE BACKGROUND

The 100-HR-3 Operable Umt IS located i in the nonh—

565 "The 1{}0-H reactor

o+ e e o -t

' --'%!2 0:
ed from 194D to 1965,

Dunnw years of reactor operations, large yolumes
of eactor, caols agt %gyat& contalmng chermcal and
radio ogical contaminants were released to. the sofl
ﬁgl,%@gggh disposal of hgmd wastes to retennon
asins, cribs treneh and_french drains, Liquid
gggi rom econtammanon
welear torage basins, Contammant
undw%%ﬁ’éﬁgted from 1 these fbrmer
%@ disposal ~ practices. - _Groundwater-bearing
omium is preseit beneath the 100-D/DR and 1 100-H
Reac(or areas and is migrating toward and discharging
infg the ¢ -0 umﬁ?a River because of { the natural water
ﬁ) G ndw : seeps
'| sprmgsm he wcmux .- t t. 1 0- fDlgwae.n_d 100-H
ﬁi eas alsg contain low concentratmns of chromium.

.ﬁ

tlwdxsc&grge of groundwater from :he

eas 1 bThc
pxavalegtwch:%um,

2 qgfgﬁd thcrefo're, e, moyes freely with

c co;ﬂdnggg.dve 1SS .J}' affecctgg <111V, Malent
olbe*and less, l:OXIO and is not  easily

in ero ;,an er at the 100-HR-3
Qpera e Unit is hexavalent chrommm

In August 1994, a pilot-scale treatability test was
inttiatedstarted at the 100-D/DR Area to assess the
effectiveness of an ion exchange treatment system in



f“ ‘removiﬂgé hexavalent chromium from groundwater

greuﬂéwater Thxough July 1995 this pump~and-
treat system had extracted over 64 million liters of
groundwater and had removed over 17 kilograms of

chromium.  This. system has been successful in

f“t'ﬁovmg chrommm ;rom extracté’a groundwater at
-D/DR,and mdlcates ‘that an ion exchange

AREe 3R A

%&a%ant system ah be : a successfuI groundwater
eatinerif fecimo!c for chrommm in the 100 Area.

aqﬂaﬂe-h&bﬁﬁ—'fhe Columbla Rlver along the 100~HR-
3 Operable Unit is currently being used for activities
such as hunting, fishing, and water skiing. Petentiat

Hanford Reach, Qf the @o?umf‘ a*Rwer Ccomprehemve
&v&é’a:ggwbn Sfuﬂ@ and_Environmental Impact

e o

Statement, has_ide the Hanford Reach of the
Columbia River along the 100 Area has-been-identified
forfo_consideration-for-designation as a designated
recreational river under the Wild and Scenic Rivers
Act by the United States Congress. Whﬂe—The wild

and scenic river des:gnanon——tf—apprm‘ed- would
define—seme Hiany aspects of future uses of the

Hanford Reach and the land immediately adjacent to
it. 0_t§1er aspects of future use, such as Tribal uses,
fifed to be consisient with-weuld-net-be-defined-by this

designation,

SUMMARY OF SITE RISK

Potential risks to human—health and ecological
receptors were evaluated in the Qualitative Risk
Assessment for the 100-HR-3 Operable Unit. Human
health and ecolopical risks estimated in the quahtauve

%ﬁ assassment are base n conservanve assumpuons
at may o erstat the eLof potential risks. Achual
Fisks wi HiR-3 Opera IeTJmt are likely to be

ower an those dzgcggkg.cLhere The results of the
qualitative risk assessment are summarized-in-Fable-1
and-described in the following sections.

no currcn?‘ﬁnaccepﬁble human healih nsks from
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contamman;si in the groundwater pnmanly ‘because
e%posure is preclnded by DOE site controls. Due to
the Tagmﬁsed nature of mtenm acttons under CERCLA,
iﬁy ech glcal risks will be addressed by the interim
rémiedial action recommended in the this_ Proposed
lan, | However the recommeuded mtenm remedial
action will not Eg e any unacceptable ‘risks to human
health, The f'mal Jemedy that will be selected for the
TW HRA Operable Unit will address both human
health and ecological risks,

Ecologlcal Risk - The qualifative risk assessment
Eoticluded _thaf concenfrations _exceed  the “EPA’s
Xinbient ent. Water Quality Criteria for Protection of
Aquatic Life for | hexavaientgchrommm in
perable Unit, indicating that chromium
al TISK 10 “ecological receptors. “This
[%g was based on, samplmg resuitsdurmng the
tative_ nsk assessment and indicates_ hat
ngentranons in pear-river momtonng
jells and 1y rhank s  Seepage exceed cntena that are
protective of ,aquauc life in in the T Tiver. Potential
ecological receptors ef-envirenmental-contaminants
along the Hanford Reach of the Columbia River,
where groundwater from the 100-HR-3 Operable Unit
chscharges include fish and other organisms that live

%@dﬁg wn in the river; b The river botiom, and along
e st q;e

ne; birds and_mammals that ﬁse the
river and adjacent marshlands; and predators, such as
herons, that conshme aquatic organisms. Receptors
may come into contact with chromium-contaminated
groundwaterkas it ;dlsChargeS into and mixes with
water in the river, or &5 it issues from springs and
seeps along the river shoreline before flowing info the

Tiver.

One especially sensitive region of potential receptor
exposure is in the riverbed dimenfs. Fall chinook

salmon-use— §pawn i gravelly areas of tha riverbed.

segment of the Columbla Rwer along the 100-HR-3
Operable Unit. During November, salmon excavate
redds (nests) to a depth of 30 to 40 centimeters in the
gravel and deposit eggs. The eggs hatch into alevin in
March; the alevin develop into fty and remain in the
redds until May, when they leave and migrate
downstream. Fhese—] earlywearly life
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of partlcular concern is the potentlal for i:haf
chrommm-bearmg groundwater de—516" enfer pore

1n, upwelling—inte—the gravelly Qveg-ggttom
hab:tat used by the salmon eggs, alevin, and fry. In

March 1995, divers were able to collect pore water
samples from riverbed sediments that are potential
spawning areas adjacent to the 100-H Area chromium
plume. In—seme ASIEW of the locations sampled

ghowed chromium was-deteeted-at concentrations that
exceed the EPA crltena for protectmn of aquatle hfe

In addition to determining potential ecological risk
from chemical contaminants in groundwater, the
fnalifafive Tisk assessment also examined fhe effects
from radioactive contaminants-were-aiso-examined. It
was calculated that no aquatic or riparian organism
will receive a dose from radionuclides in excess of the
DOE Order 5400 5 hm1t of one rad per day ‘Hm

Site—risk——informatior——indieatesficological
dﬁﬁﬁ?‘&erauons “indicate that an interim remedial
measure is warranted for the 100-HR-3 Operable Unit
because chromium concentrations may locally exceed
levels that are eenstdered-toxic to salmon eggs, alevin,

anc-fry} And oiher aquatic organisms at-seme-loeations
in the Columbia River substrate. Ecology,the EPA,

and the DOE agree that an interim remedlal measure
is required to reduce the exposure&g@
to chromium 85C0Ibgical Teceptors in the substrate of
the Columbia River to a level that is—protective§

efaquatic organismssatmen-eges-atevin—and-fry,
SCOPE AND ROLE OF ACTION

The proposed interim remedial measure is protective
of ecological receptors in the short term. andlt is
intended to provide adequate protection until Ecology,
the EPA, and the DOE determine jmplement the final

remedyIMMrab&e Umt seleetion.

seleet-leﬂ-of-a-ﬁﬁal—remedy-or untll such time that the
DOE demonstrates to Ecology and the EPA that no

further interim measures are required to protect
ecological receptors. The preferred alternative
recommended in this Proposed Plan is an interim
measure fhat whiek-wQuld become part of a total

Drafi C

remedial action for the 100-HR-3 Operable Unit aad
that woBld attain all Applicable or Relevant and
Appropriate Requirements as provided for in Section
121 of CERCLA. As with interim remedial measures,
final remedy selection will occur only after taking
public comment into consideration.

The statutory preference for remedies that employ
treatment that reduces toxicity, mobility, or volume of
contaminants as a principal element is addressed by
the preferred altermative. Subsequent actions are
planned to fully addressly—the—any other. potential
threats posed by this operable unit. Because this is an
interim action, review of this operable unit and this
interim remedy will be ongoing as Ecology,the EPA,
and the DOE continue to develop and evaluate final
remedial alternatives for the 100-HR-3 Gperable Unit.
Because this interim action is not the final remedy for
the 100-HR-3 Operable Unit, additional action may be
necessary to address ﬁe@?ﬁéﬁgg potential threats
posed by groundwater beneath at this site,

A contribution to the overall groundwater strategy in
the 100-HR-3 Operable Unit will be made by
addressing the historic source(s) of groundwater
contamination. Operable units 100-DR 1, 100-DR-2,
100-HR-1, and 100-HR-2 eontain Teceived waste sites
near the ground surface that were created during
Previous .operation of the reactors and their support
facilities.

'A:rea—Cleanup of waste sues in the 100-DR-1 and
100-HR-1 Operable Units has been addressed in
previous ;g_t,er;m_actmn ciion Proposed Plans. The 100-DR-
2 and 100-HR-2 Operable Units will be the subject of
future Proposed Plans. The 100-IU-4 Operable Unit
inciudes the former Sodium Dichromate Barrel
Landfill, which contained empty crushed barrels that
had been used to store sodium dichromate. The 100-
1U-4 Operable Unit was remediated in April 1992
through an Expedlted Response Action and has been

water in _"fﬁ GO—HR43_Operaﬁle Unit;

3 Operable Unit includes grﬁ




1), Closure of the basins is a separate

covered by the waord Facility RCRA Permit
, Storage, and Disposal of Dangerous

Krgg ;g gure 1

INTERIM REMEDIAL ACFHONMEASURE
GOAL

The interim remedial aetion FEISASITE goal of ihe
purmp-and-treat system for the 100-HR-3 Operable
Unit is to prevent discharge to—the—river—31 {hig
Etological recepior exposure potmf of hexavalent
chromium at concentrations in excess of levels that are
considered protective of qiiatic life in the Columbia
River substrate. saimomeggs—ealevin—andfry-in-the
Eolumbia—River—substrate. The ecological receptor
exposure point is within the river beﬁemsubstratemf
depths up to 46 centimeters, where salmon eggs,
alevin, and fry are present during parts of the year.
The relevant standard is the EPA's chronic Ambient
Water Quality Criteria for Protection of Freshwater
Agquatic Life for hexavalent chromlum of 11 parts per
bllhon

ng the Ambient Water
parts per bﬁhon at the

oint “of exposure.  Periodic monitoring will be
performed to assess ihe effectiveness of the pump-and-
i ea; system in complymg with the Ambient Water
% Criﬁé; ria_standard, Momggrmg methodology

1L be. deggloped during remedial design.

Usmg injection wells located upgradient within plume
boundaries, treated groundwater would be re-
introduced into the aquxfer The ﬁéatment system wﬂi
Fedice goeie - -
te—remeve—hexavalent chromlum from the effluent
stream threugh—treatment—by, freating the effluent

: XCe0!
Qf@”ﬁmﬂa stagdard of 1
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§team _ to meet the drinking water standard , for
chromium under the State of ‘Washington's  Medel
Toxics Control A“(:tL gge _maxmlum contaminant
level for chromium is 50 parts per billion.

It should be noted that sy{gﬂxg this interim action is
designed only to reduce | levels of hexavalent chromium
g;_g;g gtoundwater and the river substrate there is a

potential for other groundwater co-contamma.nts fo be
present in the re~mjected efﬂuent at concentrauons

o TR i A N

the “dfinking water standa.rds set for those

Potentlal co-contaminants mclude q{trate sgggpum—
90tr1t1um and-uranium’"And technetium. The fina inal
emedial action for the iOG-HR—S Operable Unit will

es HESE ¢ ~conts Ttherefore t.hey wxﬁ

The provisions of the Resource Conservation and
Recovery Act, Section 3020, 3lfoW Jeinjection of
ous, waste_into groundwater provided that the
oo conditions are met; 1) the remggctmn is gart
_____ RCLA esponse action 2) the contaminated
@%’mwater i treated to substant:ally reciuce

dous constiments pnor to reinjection; and 3) the
%%Cﬁ

prlma.ry contamman}ﬁgf concern for this interim
action, chromium. The final record of decismn foz
the T'(')LG_HR-S Operable Unit it will consider human
isks and e ecological risks posed by the other co-

onta minants_ii_the ré-imjected effluent and, if

fiecessary, Appropriate response actions will be taken.

The interim remedial measure is not intended to

achieve predetermined 4 final cleanup Hemit Jevel in the
groundwater. A—detailed—quantitative—baseline—risk
assessment-A iinal cleanup leve] will be developed
during the final remedy selection process to evaluate
theAny-remaining human health ander environmental
risk that might be associated with the 100-HR-3
Operable Unit groundwater. Fhisrisk-nssessment-wilt




SUMMARY OF ALTERNATIVES CONSIDERED

The 100 Area Feasibility Study Phase 1 and 2
provided a list of six generic groundwater alternatives
that could be applied to the groundwater operable units
in the 100 Area, Of the six alternatives, only five
were applicable to groundwater remediation at the
100-HR-3 Operable Unit;-as-follows:

Alternative 1: No Action

Alternative 2: Institutional Control/Continued
Current Actions

Alternative 3: Containment

Alternative 53: Removal/Reverse Osmosis
Treatment/Disposal

Alternative——43;"~ " 7
Exchange Treatment/Dlsposal

"~ Removal/lon

The treatment of groundwater contaminants in sitn
was sereenedevaluated and dropped from the 100 drea
Feasibility Study, Phase 1 and 2, as an appropriate
alternative for the 100-HR-3 Operable Unit Ecagse
insufficient_information_ was avaulable_ on_in situ
treaﬁ’é’ﬁf m_etho_ds.
its not discussed as a current remedml altemauve in
this Proposed Plan. #§" discussed Tater in this
ocumenf ¢, however, the DOE is planning 1 to conduct
test on i sini {reatment technologxes to provide
mfygmguon that will allow this technology to be
éﬁﬁ?iﬁcred for fupire remedial actions ar 100-HR-3, if
a propnate

Common Eleqlerjmti All five alternatives, except the
A8 aciion ~alfgrnative, evaluated for 100-HR-3

Operable Urit include controls to prevent

aaaaaaaa

gg@ggqigg@gy,swbe—memfermg—te—observeﬁ during
mofitoring. -greundwater-coneentrations: In addition
to continuing access restrictions, the present network
of grovmdwater monitoring wells would be maintained,
and samples would be collected to monitor chromium
concentrations in groundwater, Monitoring would also
aid in determining when these controls were no longer
necessary.  ‘Tg_provide a_ common bas:s for
Eomparative purposes, costs, a5 shown below ToF each
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alternative, and—duratiens~were developed for an
assumed,512-year interim remedial measure period.

AJ&?EL.Q_J_N.Q_AQ_{LQH_ Eyaluation of this

ble ' rcx_n; oger ongoing prog;:amsnsuc*:h as thé
ot-scale wt‘gematabxhty test, would not be used if the no
_nr actlon alternanve is 1mplemented AIthough

W o it
throngh 1 naturaI processes.

Capital Costfor D/DR and H Ateas: $D

'th'eume  Operation and Mamtemnce

tr]

mamtamst;nétiozal controls, I@;amuorgg; cvggg,qg
uid 1nch q% but may notbe limited to, access and
fencmg, and site. secunty,

:_g

e elivtwirror MPucvig

%tg%w It ven
g@rt ecisions 1o continue the acnon or zmplement
§1er mggnm re@ec? aﬁﬁcnom mcjudm,g no acnon)

ggj_s alternatl,xe w uid gLso uuhze the data fmm
on going studies to evaluate this. mterun ;action,
lefe the groundwater conceptual ‘model, and

generate additional technology performance data,

¥
Capital Cost for DIDR and H Areast . $0

Liieiiié Operation and Maintenance
Cost for D/DR and 1 Areas:

EET00,000
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Tifie 10 implement:_ 1t i : A7 n
Treatment/Disposal - Groundwater would be removed

Alternative 3: Containment - For. @g alternative,
Cutoff walls would be installed next to the Columbia
River to isolate the existing groundwater chromium
plume. A cutoff wall is a subsurface vertical barrier
designed to prevent the migration of contaminants,
divert  uncontaminated  groundwater around
contaminant plumes, or completely surround
contaminant plumes. A network of extraction and
injection wells, termed hydraulic control, would be
installed to intercept and control the contaminated
groundwater plume and enhance the effectiveness of
the cutoff wall. The objective of the containment
aiternative would be to eliminate receptor pathways
by preventing migration of contaminated groundwater
to environmental receptors, such as those in the

Columbia River. The—potential-risks—to-ceelogicat
receptors-would-remain-the-sames

Capital Cosi for D/DR and H'Afeas:$12,200,000

Lifetime Operation and Mainten: o

CosC (ot D/DR and H Aseas: $157300,000
Wo: D/DR

%‘AI% reasr%t%;r ;%no&}"

Timg, fo implement;_

Vi 4: al/Rev:
Treatment/Disposal - This alternative is the same as
Alternative 5 {fielow), except that hexavalent
chromium would be removed from the extracted
groundwater using reverse osmosis. Reverse osmosis
uses a membrane that allows water to pass, but will
not pass chromivm. In this way the chromium would
be removed from groundwater and disposed in an
appropriate facility. The objectives of this option
would be to prevemt migration of groundwater
confaining chromium into the Columbia River, to
prevent migration outside the 100-HR-3 Operable
Unit, and to minimize source-to-receptor pathways by
removing, treating, and disposing of contaminated

groundwater Gesfs—beiew-ﬁo—nﬁt—me}udmmplmg

ctile Operation and Mainignance.
ost for D/DR and H Areas;  foie-$24,500,000

Bresent Worth for D/DR
arx eas, (S-year periodjs
Timﬁ.&ﬁ;iﬁfp’iéinam;

through a series of extraction wells placed within the
groundwater plume. Hexavalent chromium would
then be removed by ion exchange treatment. If
required, the ion exchange media, when exhausted,
will be replaced with new media. Exhausted media
will be disposed at the Environmental Restoration
Disposal Facility (Figure 1), The objectives of this
option would be to prevent migration of groundwater
containing chromium into the Columbia River; to
prevent migration cutside the 100-HR-3 Operabie
Unit; and to minimize source to receptor pathways by
removing, treatmg, and disposing of contammated

Sﬁ% --j.; a:yéﬁr Benod)

Time fo fimplement:* RS Months

ION OF THE  PREFERRED

“involves Temoving chromium jl;?m_ﬂze

g;_gundwater that discharges info the

ent to the 100-D/DR and 100-H

terge ! the  chromium plumes

@; )

Tive; W sz)gatenwplﬂd tlggmbe

Sed usmg n exchange treatment technology

F‘”‘“’”emove c‘hro:mum Thc treated efﬂuent would be
x

ad a of the axlstmg chrom;}_lm
dient mgec :on wouié be’ done because

Ay rg_gam in tﬁe treated effluent,

18 a_ssu.red or until the inferim ‘remedial measure is
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The DOE_ supports several projects o provade

ggg mation that_is Tequired durmg the engineering
desi ﬂaphase of the pumgand—treat system 'Ihe data

2 . diit s S ey
on and inject og well getworlg, 2 develop ways
[ omtor ‘the sy rformance _and 3) optimize
the freatment technol ogy.__ These rq;ects are;

%ggmal Site Model - The CERCLA process
includes a conceptual srte mogﬁe_}w that descrrbes in

usrtlve ecolqglcal
rece tors “and ch changes that may ceur 1o the
contaminant. as it travels a!ong the pathway, are
tiddressed in the model.

io of Groundwater Flow - Groundwater flow

pathe bhetatdh & sy T

and chromium movement ATe srmﬁfated wrth a
mfmmputer) rnodﬁm, e simulaf
Wﬁiﬁ%ﬁfﬂ site_model for a framework and
mcorporates‘mformanon on the hydraulrcs of the

aquer " _Groundwater  flow s simulated

thelﬂrﬁlraycaﬂy gor ~x%%ety og efgecnon and injection

f.'. ell network confrgurations, to predict how the pIume
Ll j__,- ange dunng the Intenm remedial measure,

%%sz-andJreat Test in the 100-D/DR Area - This
scale test facility has operated since August 1994

rience _gained  regarding the opuraum
configuration for a treaiment system to. remoye
cH'T)mrum from_ groundwater will_be_applied to
desipning new systems for _the mtenm remedtal

casure. '

Severai concurrent characterxzatxon acuvxtres that yﬂl
be 1n progress durmg e mterrm remed1a1 tneasure
period include:

oundwate, fé and_ Shg reline Sagzplmg - Penodrc
arggwygsi 0 momtormg welis _and r;iyerbank 8 Mpage
fgeatlons prowdes new. data to reﬁne the conceptual
AL - .
sre model and denr in_chromium plume
gggtens ic M_ps are regularly
ﬁpdated to éﬁow the seasonal variation in gruundwater
fidyement,

iverbed Sedime g et Pore Water Sampling - Riverbed
Eﬁf.ﬁn}s e nsed by saimon as habitat for redds (ege

n§s§5 alevm, and fry Groundwater percolates

DJects are currently tesg methods to mmobﬂ:ze

SERSERE TG

tliag rs Eemg drsgefsed with’ groundwater

fer Cem;um 1s altered to a

Q emisgm ge

Eess toxic _state and it its mobrhty is reduced These
offer promise of prevemmg the

0 Vi ‘hrormum 1o seglsmve geological
tecoptors, without creatmg the seegpdary waste
sociated with surface treatment technologies.

EVALUATION OF CONSIDERED
ALTERNATIVES

The preferred alternative, Alierna trm removal/ion
exchange treatment/disposal, is preferred because it
believed—te—provide§ the best balance of tradeoffs
among the alternatives with respect tosine evaluation
criteria that are used to evaluate remedies @gé:
m. Lh&preferred alternative will protect
human health and the > egvironment, will cw wx“’wn‘h
s cost effectlve anallut’,l permanent

ternatrvetiss the preference for
& principle € ement requlre?— by

A description of the Fin€ evaluafion criteria, mﬁﬁ
in_the_National Contmgency Plan, are—listed 1 ﬁ§
m?below (see box). The mes are
g@l&uge_d‘ggamst these criferia to identify a zgreferred
a!te%tﬂh_ & commumty acceptance criteria wﬂl
bmfgg%a_._[g;ted followmg the public comment period for
{his P roposed Plan. The following presents a brief
an lysis of egch of the ﬂtem@trves for the 100-HR-3
g_gerab e Unit agmnst ‘the National Contmgencz Plan
3

teria, Only criteria la pertinent to the selection of an
Tnterim ‘action have been  addressed in detail,




Overall Protection of Human Health and the
Environment - All remedial alternatives would
protect human health sinee bécause groundwater
concentrations detected at 100 HR—3 are within
acceptable levels UHdeT cutfent exposire cenditions-for
an—eecasional—use—seenario.  TheAllernauve  3:
Containment and ffie treatment Alternatives 4 and 3
(ion exchange and reverse osmosis) would provxde the
best protection of the environment by yeducing

om:un% _concentrations __and exposure  from

hromium 10 ecological receptors

!0'!0

Compliance with Applicable or Relevant and
Appropriate Requirements - ;Ilhe major "ARARs
identified for the five alteinaiives mclude Ambient
%ayt uahly Criteria for surface water Sechon 3020
_ ithe Resource C‘.stervatgon and Recovery Act fo;
scﬁagges of treated groundwater; and Kesource
!'”;. nservation and, Ee%qvvely Act hazardous wasté

r seccz;xdgux‘;_y waste generated

anagement s standar
g;r the gﬂundwater treatment 1t system.

% interim remedlgolkmeasuie Is an_interim action
des to re&ucg,} immedrate ecolog:cal nsks

_eg@f?m an_ interim remed:al measure, by 1ts
\atire. is ot ntended to spec:ﬁcﬁly meet ARARs
_ oulcﬁe applicable to a final remedial action.
il be met to the extent pracucable
Hc gever X ARARs must be met for 1) any portion of

1 ' faLmezj;e that | is final, 2) materials
Sz egled e ",, anggeig f-site, and 3) any Telease
hazardous _ substances that_ may -ocenr during

B A SaEAs:

fpi. ,ntauon of th

¢ waler standards for all fhe co-contaminants in
otindwater at the 100-HR-3 Operable Unit before re-
Injecting the treated groundwater,

ctlo%xlgig’z(g)g ) of CERCLA allows the waiver
w];ep, a,cnoq@w Fprotecnve of human

gglm_ gnd th environment and it would not be

9515560, 256
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practical to meet those ARARs. At the 100-HR-3
O erable Umt levels of hexavalent chrommm m ‘the
%gmundwater will be helow drmkmg water

ds and below 1 x 10—4 nsk levels, The levels
gg g itium f! tronttum—QO mtrate and chloroform may
still be above t ﬁw drmkmg water standards. The final
g‘im ’ ﬁ,,clected for the IOQ-HR 3 Operable Unit will

medy.s
address s, the the risks ks posed by the contanunams that

Fhe—Alfernative 1 No Action Fhd Aliernative 2~
Institutional Controls/Continted Current Actxons

Adternatives-will not meet the applicable water quality
stagdard in the Columbia River, as this alternative
would allow hexavalent chromium to continue to exist
in the river at levels above the water quality standards

Both Aliermatiyes 4 and 5 (the  pump-and-treat
altematwesj and the @jegganve 3t Contamment

Wo 3 ed wnh the

mtgﬂt of achieving apphcab e watcr q:ﬁ::y criteria in
ver substrate, extheg lgy regardmg the flow of
groundwater “or by removmg contarmnawd
gratifidwater belore it discharges to the river. Because
there _are  uncerfainties = associated with _these
ﬁm& the mtenm remedml measure system may
expanded as necessary dmm;

Contamment “however, would not meet ARARs
applicable to reinjection Of ef efg}uent because effluent
treatment {which is required by the ARARs governing
elnjection), is not a component of this alternative. g?
By, usg;g—Fer the treatment Alternatives £ A0d 3 (ion
exchange and reverse osm051s), ARARs must alse
would be met FQr nder Section, 121 of
Cl_éwp_gjggg treated eff] uent can be remjected In
addition, ARARs for disposal of removed chromium
Wlll:éiso be me; .

Long-Term Effectiveness and Permanence - The ion
exchange treatment alternative would be the most
effective 3 rmanent_in reducing long term
risk.jncluding risk of exposure to ecological receptors,
and the system could be expanded. The reverse
osmosis treatment alternative would be more difficult
to expand should increased groundwater recovery rates
be required. The containment alternative would
provide protection of the river by limiting the
migration of contaminants into the river, but there
would be no reduction in the mass of contaminants in




the except by matural processes.

would eventually Imgrate past a barrier

aquifer

matli(mgf@ Tnstitutional Controls/Continued Current
Actionsand-Ne—-Aetion do not provide significant Jong-
Ierm “effectiveness-risk~teduetion, except by natural
attenuation processes.

Reduction of Toxicity, Mobility, or Volume

Through Treatment 'Imwtreatmem the ion
exchange and reverse osmosis treatment alternatives
would provide the most reduction in toxicity, mobility,

T T e,

and volume of eontaminantschrofivm in the

groundwater—ﬂareﬁﬁl—&eefment The ﬁmammg
_containment

a}gerna; hyes cg_ﬁfam, BO, t;eatment,&

through-natural-atieruation-processes.

Short-Term Effectiveness - OF the three. criteria
jmd most_Tikely to meet the reme: remedaal action goal
ives 3.4, and 5), short-term effectweness is

el Ma
_ chromlum exposure to ecoiogxcaxi

ort-term unpacts to the
it _1al habrtat and their mhabltants

mpacts would be_mitigated, to the exient
AC mable furmg construct:en

This criteria is” reasenably-welmet by the containment
and removal/treatment (ion exchange and reverse
osmosis)/disposal alternatives. The No Action and
Institutional Controls/Continued Current Actions
altematwes will not be effective in the short term.

Y s_are_expecied to be mimmaf for

Eemative S (i‘everse 0SMosis treatment)
becatise. efﬁleﬁrequuement for sludge disposal.

Implementability - The No Action and Institutional
Controls/Continued Current Actions alternatives are
already in place and do not involve implementation.
The fechnology for tﬁ"" ion exchange treatment
alternative is-readily-implem ;

iz well established and easﬂy nnplemented ”f’iThe
reverse osmosis treatment alternative is somewhat
more difficult to implement anfdi—witrequire
treatability—testing, The containment alternative—is
Cifinot DPe_implementabled in the 100-H Area,
because recent efforts &f the J00-N Area have shown

945165600, 2570

DOE/RL-94-102

Draft C

11

that sheet piles canmot be fEidily  driven.
Implementation of the containment alternative is
uncertain in the 100-D/DR Area.

[mplementation of any of the remedial alternatives
o%id not preciude close coor&manon thh sta!e and

gurce agencies, Indian"f‘nlﬁes, and Natural

rce_Trustees (o _avoid_ or ‘minimize further
o_ecological receptors whxle _conducting
al activities.

I

Cost - Of the three alternatwes Judgedmost hkely to

(Alterpatives 3, 4, and 5), the lowest combined 100-
D/DR and 100-H present worth costs are for—the
y 3, Ton exchange treatment“gg,"'ﬁ dis sposal

0,000) and the Alternative 3: Containment
0 ) alternatives-andThe highest cost is for

2 the No Action and Insututronal Controls/Contmued
Current Actions alternatives, would not require capital
investment. The capital, operation and maintenance,
and present worth costs of each alternative are
presented in the alternative descriptions above. Costs
presented are prellmmary and are presented for

comparison purposes only. A de mmve ustest

| be prepared as part of

or the preferred alternative wil
EE]

aleﬁn

b ot 2 g

 the preferred altematwg“

ity Acceptance - Bcology, the EPA, and the

1g | 1132’_1‘;_0 m the community on the

e It n;lmof wntten

fs_an partx 1pat10n in & public meetmge

\ ‘aceegptance of the prefer:red aliernative
4

e pu lc

ormation m~ “the Adrmmstratrve
mgmnity
DO nsweness smnmary in the recorci
ecis or the inferim Temedial measure At e
Operable Unit.

EVALUATION OF
ENVIRONMENTAL IMPACTS

POTENTIAL

The environmental consequences of implementing the
remedial alternatives, inciuding potential sﬁugt—term

: o N e
direct and indirect impacts, have been evaluated in
Sectign 6.0, Detailed Analysis of Alternatives, in the




I00-HRS Focused Feasibiliiy Sudy.  Signifionnt
Impacts are expected to be limited to potential
exposure of remediation workers to hazardous or
radioactive substances, short-term indirect impact to
w11dhfe from construction no:se _and
used-for wells equipment and facilities. Removal of
groundwater comtamination is expected to improve
rather than degrade ecological conditions in the
fiver.immediate arear The cumulative impact of
mplementmg reasonable foreseeable remedial actions
in 100 Area operable units is expected to §““neraﬁy

improve ecological conditions in the 100 Area n the

b e

long fermeeneratiy.

Ecological review of the 100-HR-3 Operable Unit
indicates that the sites to be impacted by the proposed
interim remedial measure §f¢ located ecenr-within
i

areas previously disturbed by pre-Hanford agricultural
activities Zid by previous reactor operations at
Hanford. Bgcausde ¢ of fhe_ previous disturbance,
&cological or cultural resources are not expected to be
significantly impacted by the interim remedial measure
proposed in thlS plan——beeaﬁse—ﬂa&aehv&res——are
----- within-previoy sturbed-areas. ngever
Cuitm;gl and Natural Mource Reviews will be
C nductcdnor 10 eachwell siting to_ determme the
poten Tal impacts assoc1ate w:th specxfic actions.

Mitigation measures will include actions to minimize
dust, use of protective equipment to minimize worker
exposures, seasonal scheduling of site work to
minimize disturbance to wildiife, ?hgmagmal

revegetatlon of the site followmg interim actlon

al5560,2571
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ADMINISTRATIVE RECORD

The Administrative Record documents the basis for
cleanup decisions. It can be reviewed at the following
locations;

U. 8. Department of Energy - Richland Operations
Administrative Record

2440 Stevens Center Place

Room 1101

Richland, WA 99352

(509) 376-2530

ATTN: Debbi Isom

EPA Region 10

Labat-Anderson, Inc,

C/0O US Environmental Protection Agency
1200 6th Avenue

Seattle, WA 98101

(206) 553-4494

ATTN: Karen Prater

Washington State Department of Ecology
Nuclear Waste Library

300 Desmond Drive S.E.

Lacey, WA 98503

(360) 407-7097

ATTN: Marilyn Smith

PUBLIC INFORMATION
REPOSITORIES

This Proposed Plan is available for review at the
following Public Information Repositories:

University of Washington, Suzzallo Library
Government Publications Room

ATTN: Eleanor Chase

Gonzaga University, Foley Center
E. 502 Boone

Spokane, Washington 99258
509/328-4220 Ext. 3844

ATTN: Tim Fuhrman

Portland State University, Branford Price Millar
Library

934 S.W. Harrison

Portland, Oregon 97207-1151

503/725-3690

Attn: Michael Bowman/Susan Thomas

U.S. Department of Energy Richland Public Reading
Room

Washington State University, Tri-Cities

100 Sprout Road, Room 130 West

Richiand, WA 99352

509/376-8583
ATTN: Terri Traub

SUPPORTING DOCUMENTS

The public is encouraged to review the following documents to gain a better understanding of the 100-HR-3
Operable Unit:

RCRA Facility Investigation/Corrective Measurement Study Work Flan for the 100-HR-3 Operable Unit,

(DOE/RL-88-36), Revision 0

Limited Field Investigation for the 100-HR-3 Operable Unit (DOE/RL-93-43), Revision 0

Qualitative Risk Assessment for the 100-HR-3 Groundwater Operable Unit

(WHC-SD-EN-RA-007), Revision 0

100 Area Feasibility Study Phases 1 and 2 (DOE/RL-92-11), Revision 0

100-HR-3 Operable Unit Focused Feasibility Study Report (DOE/RL-94-67), Revision 0

i3
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s . GLOSSARY.

S;@m@i words and terms used elsewhere in this Proposed Plan are shown in bold in the document and defined
below,

Administrative Record - The files containing all the docgiments used to select a response action at 2 Superfund
site. - -

et 3

Applicable or Relevant and Appropriate Requirements (ARARs) - These are requirements promulgated under
federal or state law that specifically address the circumstances of a CERCLA cleanup action.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) - A federal law that
established a program which enables the United States Environmental Protection Agency to identify hazardous
waste sites, ensure that they are cleaned up, and allow other government entities to evaluate damages to natural
resources. CERCLA is also know as the "Superfund! law.* CERCLA applies to the 100-HR-3 Operable Unit.

Conceptual Site Model - A model which represents the current understanding of the physical aspects (e.g., extent
and nature of contamination) of an operable unit.

) 3y

taken to address contamination problems that pose time-critical risks. A
HORfime-crifical Expedited Response Action is utilized for releases requiring removal actions that can start later
than six months after a determination that a response is necessary, _

probless-A Tesponse action that can be _'

Final Remedy Selection - The final remedy selection is the path of action to determine the final remedy for the
100-HR-3 Operable Unit. This path includes the preparation of the Remedial Investigation/Feasibility Study,
Proposed Plan, and final Record of Decision. Final remedy selection can occur without or following interim
remedial measures. See Interim Remedial Measure for comparison,

Focused Feasibility Study - An engineering study on a waste site that evaluates a limited number of remedial
alternatives for cleaning up environmental contaminants.

Groundwater - Underground water that fills the spaces between particles of soil or fractures in rocks.

In Situ - This refers to a study or an activity being conducted "in place,”

Interim Remedial Measure - A remedial action initiated at any time before the final remedial action. It is taken
at a site to address one or more of the contamination problems, but not necessarily all of the contamination

15
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problems, The remed1a1 action is based on a Limited Field Investigation/Focused Feasibility study and is selected
in ap inte pm actmn record of decision. See Final Remedy Selection for comparison.

Ton Exchange - A treatment technology for groundwater where ions of contaminants present in extracted
groundwater are exchanged for similar ions on non-contaminants. The exchange occurs within an above-ground
treatment facility within a resin. The technology is commonly used to remove heavy metals from groundwater.,

er thf;e‘g“ gﬁ glgspmg_ton 5 Moa'el Toxics Control Acr as, amended JFor chromium, the maximum
contami ,ant Tevel is 50 parts per billion.

Model Toxics Control Act A regulauon set forth by tgg Stae of Washington that provides risk-based cleanup
igvelsfor hazardous materials in the environment that arg protective of human health and the environment.

Natio %: gigntmgency Plan The federal plan which provides the organizational structure and procedures for
jonding 10 dxscharges of oil and | reieases of hazardous substances, pollutants, and contaminants., ~

National Priorities List - A list of top-priority hazardous waste sites in the United Siates that are eligible for
investigation and cleanup under the Superfund law.

Operable Unit - A subset of a larger CERCLA site, which is typically the subject of operable unit-specific
investigations and remedial actions. Most operable units in the 100 Area at the Hanford Site are located near
deactivated nuclear reactors.

Qualitative Risk Assessment - An evaluation of risk for a predefined set of human and environmental exposure
scenarios that assists Tri-Party Agreement signatories in making defensible decisions on the necessity of interim

remedial measures. See-BaselineRisk-Assessment-for-comparisons

Part per Billion - The concentration level of one pound of contaminant in one billion pounds of water.

r‘ a;dgacent t& the ”IOO-HR 3 Ogerable Unit, pore water consists of 3 mixture of groundwater flowing through
e sedimant into the river and river water in the river channel.

Pump-and-treat - At treatment technology where water is pumped out of the ground through wells and treated at
the ground surface to remove contaminants using one or more treatment technologies.

Receptor Pathway - A series of hypothetical events by which a contaminant can migrate to and be taken up by a
human or environmental receptor.

Record of Decision - The formal document in which the three agen}:ies (Ecology,the EPA, and the DOE) set
forth the selected remedial measure and the reason for its selection.

%g%gs_ e éunservatmn and Recovery Act - A federai | law that estabhshea.g ;eqmrements for the storage,
nggguent and Hlsposal of hazardous waste.

16
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Reverse Osmosis - A groundwater treatment technology that uses semipermeable membranes and pressures to
force water through the membrane. The membrane rejects inorganic material, such as heavy metals like

chromium, and allows passage only of water. This technology is expensive to operate due the high pressures
required to force fluid through the membrane.
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